A promoter function of the CCCGGG Sma I recognition sequence and its specific role in determining p53 status and identifying DNA damaging agents.
The tumour suppressor p53 protein regulates many genes involved in cellular responses to DNA damage. To date, a common transcriptionally active DNA-binding site for p53 in vivo has not been identified. The pGL3-Basic vector contains a modified fire-fly luciferase cDNA designated luc+ and is designed for studying putative regulatory sequences as it lacks any known eukaryotic promoter sequences. We report here that the CCCGGG sequence, a Sma I site, in the cloning region of the pGL3-Basic vector can promote p53-dependent transcription of the luc+ gene. We have demonstrated, by electrophoretic mobility shift assay (EMSA), that human p53 is able to bind to the CCCGGG sequence in vitro. These data provide the first demonstration that the CCCGGG sequence is a transcriptionally active DNA-binding site for p53. Thus, the pGL3-Basic vector could be used as an indicator of p53 transcriptional activity, to determine the p53 status of cell lines and to identify DNA damaging agents that initiate the activation of p53. The CCCGGG sequence has been found to be present in a number of promoter regions of p53-regulated genes. This and the present study suggest that the CCCGGG sequence may be a consensus sequence recognized by p53 in vivo and may be used to identify genes whose expression may be controlled by p53.